Action Categories in Lateral Occipitotemporal Cortex Are Organized Along Sociality and Transitivity by Moritz, M et al.
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$FNQRZOHGJHPHQWV :H ZRXOG OLNH WR WKDQN *LOOHV 9DQQXVFRUSV IRU KHOSIXO
FRPPHQWVRQ WKHPDQXVFULSW7KLV UHVHDUFKZDVVXSSRUWHGE\ WKH*HUPDQ5HVHDUFK
)RXQGDWLRQ')*5HVHDUFK*UDQW:8 WKH3URYLQFLD$XWRQRPDGL7UHQWR
DQGWKH)RQGD]LRQH&DVVDGL5LVSDUPLRGL7UHQWRH5RYHUHWR

 
$%675$&7
+RZQHXUDOVSHFLILFLW\IRUGLVWLQFWFRQFHSWXDONQRZOHGJHFDWHJRULHVDULVHV LVFHQWUDO
IRU XQGHUVWDQGLQJ WKH RUJDQL]DWLRQ RI VHPDQWLFPHPRU\ LQ WKH KXPDQ EUDLQ:KLOH
WKHUHLVDODUJHERG\RIUHVHDUFKRQWKHQHXUDOSURFHVVLQJRIGLVWLQFWREMHFWFDWHJRULHV
WKH RUJDQL]DWLRQ RI DFWLRQ FDWHJRULHV UHPDLQV ODUJHO\ XQNQRZQ ,Q SDUWLFXODU LW LV
XQNQRZQLIGLIIHUHQWDFWLRQFDWHJRULHVIROORZDVSHFLILFWRSRJUDSKLFDORUJDQL]DWLRQRQ
WKH FRUWLFDO VXUIDFH DQDORJRXVO\ WR WKH FDWHJRU\VSHFLILF RUJDQL]DWLRQ RI REMHFW
NQRZOHGJH+HUHZHWHVWHGZKHWKHUWKHQHXUDOUHSUHVHQWDWLRQRIDFWLRQNQRZOHGJHLV
RUJDQL]HG LQ WHUPV RI QRQVRFLDO YV VRFLDO DQG REMHFWXQUHODWHG YV REMHFWUHODWHG
DFWLRQV UHVSHFWLYHO\ VRFLDOLW\ DQG WUDQVLWLYLW\ KHUHDIWHU:HK\SRWKHVL]HG DPDMRU
GLVWLQFWLRQ RI VRFLDOLW\ DQG WUDQVLWLYLW\ DORQJ GRUVDO DQG YHQWUDO ODWHUDO
RFFLSLWRWHPSRUDOFRUWH[/27&UHVSHFWLYHO\8VLQJI05,EDVHGPXOWLYR[HOSDWWHUQ
DQDO\VLV 093$ ZH LGHQWLILHG QHXUDO UHSUHVHQWDWLRQV RI DFWLRQ LQIRUPDWLRQ
DVVRFLDWHG ZLWK VRFLDOLW\ DQG WUDQVLWLYLW\ LQ ELODWHUDO /27& 5HSUHVHQWDWLRQDO
VLPLODULW\DQDO\VLV56$UHYHDOHGDGLVVRFLDWLRQEHWZHHQGRUVDODQGYHQWUDO/27&
:HIRXQGWKDWDFWLRQUHSUHVHQWDWLRQVLQGRUVDO/27&DUHVHJUHJDWHGDORQJIHDWXUHVRI
VRFLDOLW\ ZKHUHDV DFWLRQ UHSUHVHQWDWLRQV LQ YHQWUDO /27& DUH VHJUHJDWHG DORQJ
IHDWXUHV RI WUDQVLWLYLW\ ,Q DGGLWLRQ UHSUHVHQWDWLRQV RI VRFLDOLW\ DQG WUDQVLWLYLW\
IHDWXUHV ZHUH IRXQG PRUH DQWHULRUO\ LQ /27& WKDQ UHSUHVHQWDWLRQV RI VSHFLILF
VXEW\SHVRIDFWLRQVVXJJHVWLQJDSRVWHULRUDQWHULRUJUDGLHQWIURPFRQFUHWHWRDEVWUDFW
DFWLRQ IHDWXUHV 7KHVH ILQGLQJV HOXFLGDWH KRZ WKH QHXUDO UHSUHVHQWDWLRQV RI
SHUFHSWXDOO\DQGFRQFHSWXDOO\GLYHUVHDFWLRQVDUHRUJDQL]HGLQGLVWLQFWVXEV\VWHPVLQ
WKH/27&
 
 
6,*1,),&$1&(67$7(0(17
7KHODWHUDORFFLSLWRWHPSRUDOFRUWH[/27&LVFULWLFDOO\LQYROYHGLQWKHUHFRJQLWLRQRI
REMHFWVDQGDFWLRQVEXWRXUNQRZOHGJHDERXWWKHXQGHUO\LQJRUJDQL]LQJSULQFLSOHVLV
OLPLWHG+HUHZHGLVFRYHUHG DGRUVDOYHQWUDO GLVWLQFWLRQRI DFWLRQV LQ/27&GRUVDO
/27& UHSUHVHQWV DFWLRQV EDVHG RQ VRFLDOLW\ KRZ PXFK DQ DFWLRQ LV GLUHFWHG WR
DQRWKHU SHUVRQ LQ SUR[LPLW\ WR SHUVRQ NQRZOHGJH %\ FRQWUDVW YHQWUDO /27&
UHSUHVHQWVDFWLRQVEDVHGRQWUDQVLWLYLW\KRZPXFKDQDFWLRQLQYROYHVWKHLQWHUDFWLRQ
ZLWKLQDQLPDWHREMHFWVLQSUR[LPLW\WRWRROVDUWLIDFWVLQYHQWUDO/27&VXJJHVWLQJD
PXWXDOO\ GHSHQGHQW RUJDQL]DWLRQ RI DFWLRQV DQG REMHFWV ,Q DGGLWLRQ ZH IRXQG D
SRVWHULRUWRDQWHULRU RUJDQL]DWLRQ RI WKH /27& IRU FRQFUHWH DQG DEVWUDFW
UHSUHVHQWDWLRQV UHVSHFWLYHO\ 2XU ILQGLQJV SURYLGH LPSRUWDQW LQVLJKWV DERXW WKH
RUJDQL]DWLRQRIDFWLRQVLQ/27&

 
 
,1752'8&7,21
7R EH DEOH WR LQWHUDFW ZLWK RXU HQYLURQPHQW ZH QHHG WR UHFRJQL]H REMHFWV DQG
XQGHUVWDQG DFWLRQV RI RWKHUV+RZ WKH EUDLQ DFKLHYHV WKLV WDVNKDV EHHQ UHVHDUFKHG
LQWHQVLYHO\LQWKHODVWGHFDGHV
5HVHDUFKGHPRQVWUDWHGWKDWGLVWLQFWREMHFWFDWHJRULHVDUHUHSUHVHQWHGLQDV\VWHPDWLF
WRSRJUDSKLFDO RUJDQL]DWLRQ LQ RFFLSLWRWHPSRUDO FRUWH[ 27& &KDR HW DO 
.RQNOHDQG&DUDPD]]D%\FRQWUDVWWKHUHSUHVHQWDWLRQRIDFWLRQFDWHJRULHVLV
OHVVZHOO XQGHUVWRRG 3LOORQ DQG G
+RQLQFWKXQ  ,Q SDUWLFXODU LW LV XQFOHDU LI
DFWLRQVDUHWRSRJUDSKLFDOO\RUJDQL]HGDORQJFHUWDLQVDOLHQWGLPHQVLRQV
7ZR DUJXPHQWV VXSSRUW WKLV DVVXPSWLRQ )LUVW DFFRUGLQJ WR WKH 'RPDLQ6SHFLILF
+\SRWKHVLV GLVWLQFW QHXUDO VXEVWUDWHV EHFDPH HYROXWLRQDU\ DGDSWHG WR VHOHFWLYHO\
SURFHVVNQRZOHGJHFDWHJRULHVIRUZKLFKSHUFHSWXDODQGFRQFHSWXDOGLVWLQFWLRQVOHDGWR
EHKDYLRUDOEHQHILWV &DUDPD]]DDQG6KHOWRQ1HXURSV\FKRORJLFDOGLVWLQFWLRQV
ZHUH LGHQWLILHG DPRQJ HYROXWLRQDULO\ VDOLHQW REMHFW FDWHJRULHV OLNH DQLPDOV
FRQVSHFLILFVSODQWOLIHDQGWRROVVHH&DUDPD]]DDQG0DKRQIRUDUHYLHZ,Q
WKHDFWLRQNQRZOHGJHGRPDLQDVLPLODUVSHFLDOL]DWLRQPLJKWKDYHRFFXUUHGDVFHUWDLQ
EHKDYLRUDO³LQYHQWLRQV´HPHUJHGDQGUHFRJQLWLRQRIWKHVHEHKDYLRUVEHFDPHUHOHYDQW
IRU VXUYLYDO HJ WKH GLVWLQFWLRQ EHWZHHQ VRFLDO YV QRQVRFLDO DQG REMHFWUHODWHG
WUDQVLWLYH YV REMHFWXQUHODWHG LQWUDQVLWLYH DFWLRQV )ROORZLQJ WKLV DFFRXQW WKH
QHXUDO SURFHVVLQJ RI DFWLRQ NQRZOHGJH DORQJ WKHVH GLPHQVLRQV VRFLDOLW\ DQG
WUDQVLWLYLW\ KHUHDIWHU VKRXOG EH H[SRVHG WR HYROXWLRQDU\ SUHVVXUH UHVXOWLQJ LQ
FDWHJRU\VSHFLILFDGDSWDWLRQDQGWKXVVHJUHJDWLRQRIWKHUHVSHFWLYHQHXUDOVXEVWUDWHV
7KH VHFRQG DUJXPHQW SURSRVHV WKDW WKH QHXURDQDWRPLFDO RUJDQL]DWLRQ RI DFWLRQ
NQRZOHGJH LV GHWHUPLQHG E\ FRQVWUDLQWV IURP DVVRFLDWHG REMHFW FDWHJRULHV $FWLRQ
UHFRJQLWLRQ FRPSULVHV REMHFW UHFRJQLWLRQ VSHFLILFDOO\ WKH UHFRJQLWLRQ RI WKH DFWLQJ
 
DJHQW DV ZHOO DV RWKHU DJHQWV RU LQDQLPDWH REMHFWV WKDW PLJKW EH LQYROYHG LQ WKH
UHVSHFWLYH DFWLRQ 6WULNLQJO\ WKHUH DUH V\VWHPDWLF OLQNV EHWZHHQ FHUWDLQ DFWLRQ DQG
REMHFWFDWHJRULHV6RFLDODFWLRQV HJ teachcompetesellDUH OLQNHG WRNQRZOHGJH
DERXW DQLPDWH REMHFWV HJ FRQVSHFLILFV DQG LQWHUSHUVRQDO UHODWLRQV ZKHUHDV
WUDQVLWLYHDFWLRQVHJcutsewpeelDUHOLQNHGWRNQRZOHGJHDERXWWRROVDQGRWKHU
LQDQLPDWHREMHFWV7KHQHXUDO UHSUHVHQWDWLRQVRIDFWLRQVDQGREMHFWVPLJKW WKHUHIRUH
GHWHUPLQHHDFKRWKHUEDVHGRQFRQQHFWLYLW\EDVHGFRQVWUDLQWV6LQFHWKHPRVWVDOLHQW
GLVWLQFWLRQRI REMHFW NQRZOHGJH LV REVHUYHGEHWZHHQ DQLPDWH DQG LQDQLPDWHREMHFWV
&DUDPD]]D DQG 0DKRQ  0DUWLQ  .ULHJHVNRUWH HW DO E LW LV
WHPSWLQJ WR DVVXPH D VLPLODU SURPLQHQW GLVWLQFWLRQ LQ WKH DFWLRQ GRPDLQ EHWZHHQ
VRFLDOLW\DQGWUDQVLWLYLW\
+RZFRXOGWKHQHXUDORUJDQL]DWLRQRIREMHFWDQGDFWLRQNQRZOHGJHEHUHODWHGWRHDFK
RWKHU" $QLPDWH REMHFWV DFWLYDWH GRUVRODWHUDO 27& '/27& DV ZHOO DV ODWHUDO
IXVLIRUPJ\UXVLQYHQWUDO27&ZKHUHDVLQDQLPDWHREMHFWVDFWLYDWHYHQWURODWHUDO27&
9/27&DVZHOODVPHGLDOIXVLIRUPSDUDKLSSRFDPSDOFRUWH[LQYHQWUDO27&&KDR
HWDO'RZQLQJHWDO.RQNOHDQG&DUDPD]]D/LNHZLVHKXPDQ
PRWLRQSUHIHUHQWLDOO\ DFWLYDWHV'/27&ZKHUHDV WRROPRWLRQSUHIHUHQWLDOO\ DFWLYDWHV
9/27& %HDXFKDPS HW DO   ,Q OLQH ZLWK WKLV PDSSLQJ SURFHVVLQJ RI
VRFLDOO\ UHOHYDQW FXHV GUDZV RQ WKH VXSHULRU WHPSRUDO VXOFXV 676 $OOLVRQ HW DO
&DUWHUDQG+XHWWHO'XULQJDFWLRQUHFRJQLWLRQRQWKHRWKHUKDQGODWHUDO
27&/27&LVSUHGRPLQDQWO\DFWLYDWHGEHVLGHVSUHIURQWDODQGSDULHWDODUHDVWKDWDUH
QRW LQ WKH PDLQ IRFXV RI WKH SUHVHQW VWXG\ 9DQ 2YHUZDOOH DQG %DHWHQV 
&DVSHUVHWDO+RZHYHUWKHSUHFLVHRUJDQL]DWLRQRIDFWLRQVLQ/27&UHPDLQV
XQFOHDU DQG LV D PDWWHU RI FXUUHQW GHEDWH /LQJQDX DQG'RZQLQJ  +HUH ZH
K\SRWKHVL]H WKDW VRFLDO DFWLRQ NQRZOHGJH LV UHSUHVHQWHG LQ WKH YLFLQLW\ RI DQLPDWH
 
DQGRUVRFLDOUHODWHG LQIRUPDWLRQLQ'/27&ZKHUHDV WUDQVLWLYHDFWLRQNQRZOHGJH LV
UHSUHVHQWHGLQWKHYLFLQLW\RILQDQLPDWHREMHFWLQIRUPDWLRQLHDUWLIDFWVLQ9/27&
$V YHQWUDO 27& DOVR UHYHDOV D GLVWLQFWLRQ DORQJ DQLPDF\ DQG LV DOEHLW OHVV RIWHQ
IRXQGWREHDFWLYDWHGGXULQJDFWLRQREVHUYDWLRQ*REELQLHWDO&DVSHUVHWDO
 6KXOW] DQG 0F&DUWK\  LW LV SRVVLEOH WKDW YHQWUDO 27& UHYHDOV D
GLVWLQFWLRQRIVRFLDOIXVLIRUPJ\UXVDQGWUDQVLWLYHDFWLRQVSDUDKLSSRFDPSDOFRUWH[
WRR 7R WHVW WKHVH SUHGLFWLRQVZH XVHG I05,EDVHGPXOWLYR[HO SDWWHUQ DQDO\VLV DQG
UHSUHVHQWDWLRQDO VLPLODULW\ DQDO\VLV WR LQYHVWLJDWH WKH QHXUDO RUJDQL]DWLRQ RI DFWLRQV
IURPIRXUFDWHJRULHVVSDQQLQJDWZRGLPHQVLRQDOVHPDQWLFVSDFHDORQJVRFLDOLW\DQG
WUDQVLWLYLW\

0(7+2'6
3DUWLFLSDQWV7ZHQW\HLJKWKHDOWK\DGXOWVIHPDOHVPHDQDJH\HDUVDJHUDQJH
\HDUVYROXQWHHUHGWRSDUWLFLSDWHLQWKHH[SHULPHQW$OOSDUWLFLSDQWVZHUHULJKW
KDQGHGZLWKQRUPDORU FRUUHFWHGWRQRUPDOYLVLRQDQGQRKLVWRU\RIQHXURORJLFDORU
SV\FKLDWULFGLVHDVH3DUWLFLSDQWVJDYHZULWWHQ LQIRUPHGFRQVHQWSULRU WRSDUWLFLSDWLRQ
LQWKHVWXG\7KHH[SHULPHQWDOSURFHGXUHVZHUHDSSURYHGE\WKH(WKLFV&RPPLWWHHIRU
UHVHDUFKLQYROYLQJKXPDQSDUWLFLSDQWVDWWKH8QLYHUVLW\RI7UHQWR,WDO\
6WLPXOL 7KH VWLPXOXV VHW FRQVLVWHG RI  H[HPSODUV RI HLJKW DFWLRQV  DFWLRQ
YLGHRV LQ WRWDO $FWLRQV ZHUH VHOHFWHG IURP IRXU FDWHJRULHV FKDQJH RI SRVVHVVLRQ
WUDQVLWLYHVRFLDOgive takeREMHFWPDQLSXODWLRQWUDQVLWLYHQRQVRFLDOopenclose
FRPPXQLFDWLRQ LQWUDQVLWLYHVRFLDO agree disagree ERG\FRQWDFW DFWLRQ
LQWUDQVLWLYHQRQVRFLDO stroke scratch 7KH FULWHULD IRU WKLV VHOHFWLRQ ZHUH WKH
IROORZLQJRQO\PDQXDODFWLRQVDFWLRQVWKDWWDNHSODFHLQWKHVDPHFRQWH[WDQG
 
DFWLRQVWKDWDUHSHUIRUPHGZLWKRXWSK\VLFDOO\LQWHUDFWLQJZLWKEXWLQWKHSUHVHQFH
RI DQRWKHU SHUVRQ :H WKHUHE\ HQVXUHG WKDW EHWZHHQFDWHJRU\ DQDO\VHV FDSWXUH
FDWHJRU\VSHFLILF GLIIHUHQFHV ZKLOH HOLPLQDWLQJ IHDWXUH GLIIHUHQFHV WKDW DUH QRW
HVVHQWLDO IRU DQ DFWLRQ FDWHJRU\ )XUWKHUPRUH  ZH HQVXUHG WKDW ZLWKLQ HDFK
FDWHJRU\ DFWLRQV DUH SHUFHSWXDOO\ VLPLODU ZLWK UHJDUG WR PRYHPHQW NLQHPDWLFV DQG
FRPSOH[LW\:HWKHUHE\JXDUDQWHHGWKDWZLWKLQFDWHJRU\093$UHOLHGRQFRQFHSWXDO
EXWQRWSHUFHSWXDOGLIIHUHQFHVEHWZHHQ WKHWZRDFWLRQVRIDFDWHJRU\$GGLWLRQDOO\E\
XVLQJ  GLIIHUHQW H[HPSODUV IRU HDFK DFWLRQ )LJ %ZH LQFUHDVHG WKH SHUFHSWXDO
YDULDQFHRIWKHVWLPXOLWRHQVXUHWKDW093$UHOLHGRQDEVWUDFWDFWLRQUHSUHVHQWDWLRQV
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 RI HDFK UXQ
%HFDXVH WKH  WULDOV VKRZHG GLIIHUHQW LQVWDQWLDWLRQV RI WKH VDPH DFWLRQ GLIIHUHQW
FRQWH[WV SHUVSHFWLYHV REMHFWV DFWRUV DQG KDQGV WKH 093$ WDUJHWHG DFWLRQ
UHSUHVHQWDWLRQVWKDWJHQHUDOL]HDFURVVWKHVHIDFWRUV,QWRWDOWKLVSURFHGXUHUHVXOWHGLQ
EHWDPDSVUXQV[H[HPSODUVKHUHLQDIWHU UHIHUUHG WRDVµSDWWHUQV¶SHUDFWLRQ
FRQGLWLRQ6HDUFKOLJKWEDVHG.ULHJHVNRUWHHWDODQG52,EDVHG093$ZHUH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 
WR LGHQWLI\YR[HOV\LHOGLQJFODVVLILFDWLRQVLJQLILFDQWO\DERYHFKDQFH6WDWLVWLFDOPDSV
ZHUH FRUUHFWHG IRUPXOWLSOH FRPSDULVRQVXVLQJ7)&( VHHXQLYDULDWH I05, DQDO\VLV
IRUGHWDLOV)RU HDVHRI FRPSDULVRQZHSURMHFWHG WKHPHDQDFFXUDF\PDSV DQG WKH
RXWOLQHV RI WKH FRUUHFWHG FOXVWHUV RQ WKH VDPH FRUWH[EDVHG DOLJQHG JURXS VXUIDFH
'HFRGLQJ DQDO\VHV ZHUH FDUULHG RXW XVLQJ D OLQHDU GLVFULPLQDQW DQDO\VLV 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FODVVLILHU
0XOWLFODVV GHFRGLQJ )RUPXOWLFODVV VHDUFKOLJKW093$ DOO HLJKW DFWLRQV ZHUH IHG
LQWR WKH FODVVLILFDWLRQ ,Q HLJKW LWHUDWLRQV HDFK DFWLRQ ZDV GLVFULPLQDWHG IURP WKH
UHPDLQLQJ VHYHQ DFWLRQV 7KH GHFRGLQJ DFFXUDF\ DW FKDQFH WKXV ZDV  )RU
ZLWKLQFDWHJRU\093$RQO\WKHWZRDFWLRQVRIWKHVDPHFDWHJRU\ZHUHGHFRGHGHJ
RSHQYVFORVHIRUWKHWUDQVLWLYHQRQVRFLDODFWLRQFDWHJRU\7KHGHFRGLQJDFFXUDF\
DWFKDQFHZDV)RUERWKDQDO\VHVFODVVLILFDWLRQDFFXUDFLHVZHUHFRPSXWHGXVLQJ
OHDYHRQHRXW FURVV YDOLGDWLRQ LH WKH FODVVLILHU ZDV WUDLQHG XVLQJ WKH GDWD RI 
SDWWHUQVDQGWHVWHGRQLWVDFFXUDF\DWFODVVLI\LQJWKHXQVHHQGDWDIURPWKHUHPDLQLQJ
SDWWHUQ 7KLV SURFHGXUH ZDV FDUULHG RXW LQ  LWHUDWLRQV XVLQJ DOO SRVVLEOH
FRPELQDWLRQVRI WUDLQLQJDQG WHVWSDWWHUQV7KHFODVVLILFDWLRQDFFXUDFLHV IURPWKH
LWHUDWLRQVZHUH DYHUDJHG WR JLYH DPHDQ DFFXUDF\ VFRUHZKLFKZDV DVVLJQHG WR WKH
FHQWUDOYR[HO
$FURVVFDWHJRU\ GHFRGLQJ )RU WKH GHFRGLQJ RI VRFLDOLW\ DQG WUDQVLWLYLW\ ZH
FROODSVHG WKHEHWDYDOXHVRI WKH WZRDFWLRQVZLWKLQ HDFK FDWHJRU\:HXVHG D FURVV
GHFRGLQJ VFKHPH 7R GHFRGH DFWLRQV DORQJ WUDQVLWLYLW\ ZH WUDLQHG WKH FODVVLILHU WR
GLVFULPLQDWH EHWZHHQ WUDQVLWLYH YV LQWUDQVLWLYH DFWLRQV IRU WKH VRFLDO GLPHQVLRQ
JLYHWDNH YV DJUHHGLVDJUHH DQG WHVWHG WKH FODVVLILHU LQ WKH QRQVRFLDO GLPHQVLRQ
RSHQFORVH YV VWURNHVFUDWFK 7R GHFRGH DFWLRQV DORQJ VRFLDOLW\ ZH WUDLQHG WKH
FODVVLILHU WR GLVFULPLQDWH EHWZHHQ VRFLDO YV QRQVRFLDO DFWLRQV IRU WKH WUDQVLWLYH
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GLPHQVLRQ JLYHWDNH YV RSHQFORVH DQG WHVWHG WKH FODVVLILHU LQ WKH LQWUDQVLWLYH
GLPHQVLRQ DJUHHGLVDJUHH YV VWURNHVFUDWFK %RWK WHVWV ZHUH GRQH YLFH YHUVD LH
WUDLQRQLQWUDQVLWLYHDQGWHVWRQWKHWUDQVLWLYHGLPHQVLRQWUDLQRQQRQVRFLDODQGWHVWRQ
WKH VRFLDO GLPHQVLRQ DQG WKH UHVXOWLQJ DFFXUDFLHV ZHUH DYHUDJHG DFURVV WKH
JHQHUDOL]DWLRQ GLUHFWLRQV $V GHVFULEHG DERYH FODVVLILFDWLRQ DFFXUDFLHV ZHUH
FRPSXWHGXVLQJOHDYHRQHRXWFURVVYDOLGDWLRQ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5HSUHVHQWDWLRQDO VLPLODULW\DQDO\VLV 56$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.ULHJHVNRUWHHWDOD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ZH DYHUDJHG WKH  EHWD YDOXHV RI HDFK DFWLRQ FRQGLWLRQ IRU HDFK SDUWLFLSDQW DQG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YR[HO)RUHDFKVHDUFKOLJKW52,VSKHUHZHH[WUDFWHGWKHPHDQEHWDYDOXHVWRREWDLQ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RQHPXOWLYR[HOSDWWHUQSHUDFWLRQ)RUHDFKSDWWHUQZHQRUPDOL]HGWKHEHWDYDOXHVE\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VXEWUDFWLQJ WKHPHDQEHWDYDOXHIURPHDFKLQGLYLGXDOEHWDYDOXH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ZHFRUUHODWHGWKHSDWWHUQVZLWKHDFKRWKHUUHVXOWLQJLQDQ[FRUUHODWLRQPDWUL[WKH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SHUVSKHUHDQGSDUWLFLSDQW7KHQQHXUDO5'0VZHUHFRUUHODWHGZLWKWKH
5'0V IRU VRFLDOLW\ DQG WUDQVLWLYLW\ GHULYHG IURP WKH EHKDYLRUDO UDWLQJV 5HVXOWLQJ
FRUUHODWLRQFRHIILFLHQWVZHUH)LVKHU WUDQVIRUPHGDQGHQWHUHG LQWRRQHVDPSOH WWHVWV
6WDWLVWLFDOPDSVZHUHFRUUHFWHGIRUPXOWLSOHFRPSDULVRQVXVLQJ7)&(VHHXQLYDULDWH
I05,DQDO\VLVIRUGHWDLOV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9HFWRURI52, DQDO\VLV 7R DQDO\]H WKH WRSRJUDSKLFDO RUJDQL]DWLRQ LQ /27& DQG
927&ZLWKUHVSHFW WR WKHGLIIHUHQWDQDO\VHV PXOWLFODVVDFURVVDQGZLWKLQFDWHJRU\
GHFRGLQJ56$XQLYDULDWHHIIHFWVZHFRQGXFWHGD9HFWRURI52,DQDO\VLV.RQNOH
DQG &DUDPD]]D  7R WKLV HQG ZH GHILQHG GRUVDO DQG YHQWUDO DQFKRU SRLQWV
S676 DQG SDUDKLSSRFDPSDO FRUWH[ 3+& LQ HDFK KHPLVSKHUH EDVHG RQ WKH SHDN
FRRUGLQDWHV RI WKH XQLYDULDWH FRQMXQFWLRQV RI VRFLDOLW\ DQG WUDQVLWLYLW\ )LJ  7KH
DQFKRUSRLQWVZHUHFRQQHFWHGZLWKDVWUDLJKWYHFWRURQWKHIODWWHQHGFRUWLFDOVXUIDFH
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S676H[SHFWHGWREHVHQVLWLYHWRSHUVRQUHODWHGLQIRUPDWLRQWR3+&H[SHFWHGWREH
VHQVLWLYH WR LQDQLPDWH REMHFWV $ORQJ WKLV YHFWRU ZH GHILQHG D VHULHV RI SDUWLDOO\
RYHUODSSLQJVSKHULFDO52,VPPUDGLXVFHQWHUVVSDFHGPP ,QHDFK52,ZH
FRQGXFWHGDOODQDO\VHVDVUHSRUWHGDERYHXVLQJLGHQWLFDOSDUDPHWHUVDVLQWKHZKROH
EUDLQDQDO\VLV)RUHDFKDQDO\VLVDQGKHPLVSKHUHUHVSRQVHVZHUHSORWWHGDVDIXQFWLRQ
RISRVLWLRQDORQJWKHGRUVDOYHQWUDOD[LV1RWDEO\DVZHIRFXVRQPXOWLYDULDWHHIIHFWV
DQGXVH WKHXQLYDULDWHUHVSRQVHVIRUFRPSDULVRQSXUSRVHVRQO\ WKHGHILQLWLRQRI WKH
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RYHUODSSLQJVSKHULFDO52,V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%HKDYLRUDO UDWLQJV IRU VRFLDOLW\ DQG WUDQVLWLYLW\ UHYHDOHG WKDW DFWLRQV ZHUH FOHDUO\
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GLPHQVLRQVZHUH LQGHSHQGHQW IURP HDFK RWKHU ,Q DGGLWLRQ WKH WZR GLPHQVLRQV GLG
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IRXQG /27& DQG 3R&6,36 EXW OHVV VR SUHPRWRUSUHIURQWDO UHJLRQV WR HQFRGH
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%UDLQ UHJLRQV VHQVLWLYH WR VRFLDOLW\ DQG WUDQVLWLYLW\ GLVWLQFWLRQV 1H[W ZH
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DQGWHVWHGWKHFODVVLILHUXVLQJ
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
SRVVHVVLRQ WUDQVVRFLDO YV FRPPXQLFDWLRQ 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